Cloning and characterization of the human GnRH receptor.
A cDNA encoding the human GnRH receptor (GnRHR) has been cloned and functionally expressed in both Xenopus oocytes and COS-1 cells. The 2160 bp cDNA encodes a 328 amino acid protein with a predicted amino acid sequence that is 90% identical to that of the mouse GnRHR (Tsutsumi et al. (1992) Mol. Endocrinol. 6, 1163-1169). Injection of synthetic RNA transcript into oocytes led to the development of a depolarizing response to agonists when assayed by voltage-clamp electrophysiology. Consistent with the expression of a mammalian GnRHR, the response was blocked by GnRH antagonists. Following expression of the human GnRHR in COS-1 cells, agonists and an antagonist displaced [125I]GnRH agonist from membrane isolates with nanomolar range dissociation constants similar to those described for displacement from human pituitary membranes. Transfected COS-1 cells manifested a GnRH-stimulated increase in phosphoinositol turnover, with an EC50 of approximately 3 nM, which was inhibited by GnRH antagonists. Northern blot analysis revealed a single band of approximately 4.7 kb expressed in human pituitary which was not detected in testis. The predicted structure of the human GnRHR is similar to that previously reported for the mouse receptor. Although the mammalian GnRHR is a seven transmembrane domain receptor, it differs from other G-protein coupled receptors in several respects, most notably the lack of a cytoplasmic C-terminal domain. The present study demonstrates that the cDNA isolated encodes the human GnRHR and suggests that several unique features conserved among mammalian GnRHRs may be essential for receptor function and/or regulatory control.